Background In September 1994 in a disused leather factory in Tranmere, Wirral, England, there was a ®re associated with asbestos-containing fallout in an urban area. This study aimed to describe the acute health effects of this acute environmental incident.
Introduction
Arsonists burned down a disused leather factory at Tranmere, Wirral, Merseyside on 24 September 1994. The ®re was well alight at 01:00 h and controlled by 04:00 h. At 09:00 h a member of the public telephoned the local environmental health department with a concern that some of the fallout may have contained asbestos (a generic term for six natural silicate minerals with a ®brous crystalline structure 1 ). Analysis of fallout showed the presence of substantial quantities of chrysotile (white asbestos) in many samples and traces of amosite (brown asbestos) in a few samples. No crocidolite (blue asbestos) was identi®ed. A very small number of chrysotile ®bres were identi®ed on a ®reman's uniform consistent with some increase in air chrysotile levels adjacent to the ®re. Investigations showed the source of chrysotile to be asbestos± bitumen paper from a corrugated steel factory roof.
Over the next 2 days, an environmental clean-up was carried out by the local environmental health department. The public was reassured that the dangers of such an incident should be minimal, and a telephone help-line was set up. There was extensive local media coverage and some national media coverage. Headlines included`Frightened locals urge action after asbestos dust storm' and`Homes in ®re poison alert'. Local newspaper reports included a quote from one local mother:`The ®re started at 1 am but the ®rst we knew about the danger was about 5 pm when men in white suits started spraying the pavements . . . The stuff was everywhere. My little boy was treading in it on the way to school and there are large¯akes in the back where he plays. ' The mother of a girl who developed severe asthma said,`I thought it was the normal thing as she had a low heart rate and asthma when little. But since she was two there have been no problems at all. It just seems strange that for six years she has been okay, then this.' A group to seek compensation was formed by local residents, the local Trades Union Council (TUC), and solicitors. They publicized the possible availability of legal aid. The TUC set up a registration system at a Citizen's Advice Bureau. More than 2000 local people, two schools and many local ®rms are said to have signed the register.
Asbestos is known to engender fear and panic 2 and can create a huge amount of public anxiety. 3 In this incident there appeared to be a great deal of public anxiety and many people claimed to have symptoms attributable to the ®re for which they sought compensation. Therefore Wirral Health Authority commissioned a formal report of the health consequences and lessons learnt from this incident. Papers on the lessons learnt and a health risk assessment have been reported elsewhere. 4 The purpose of this paper is to report on the acute or immediate health effects of this acute environmental incident. An acute environmental incident has been de®ned as`an unforeseen event which causes ill-health or which has the potential to cause ill-health and which necessitates an immediate response' or one or more individuals suffering from an illness which might be due to such an event'. 5 
Methods

Estimate of exposed populations
Acute health effects following the ®re can be considered in two populations: emergency workers and people who were resident in the area affected by fallout. The number of ®re-®ghters and police who attended the ®re were obtained from the operational records of these services. Calls for assistance from the public to the local environmental health department were geographically mapped. Polygons were drawn around areas of high, medium and low density of calls, and populations in these polygons estimated from the 1991 Census Enumeration District Data held on the program ARC/INFO (ESRI UK).
Claims letters study
Letters for claims for damages received by Wirral Borough Council up to mid-May 1995 were studied. Letters stated whether the claimant was an adult or minor, their address, how they were exposed to asbestos, acute complaints and whether any concern for future health was expressed. Information was extracted from each letter and entered directly onto an Epi Info database. 6 Many claimants had multiple complaints. The number of individual complaints expressed was counted, and the percentage of claimants who had this complaint and the percentage of complaints this represented were calculated. In addition, all complaints were arbitrarily classi®ed to one of 12 systems of the body: upper respiratory tract; lower respiratory tract; nose; mouth; eyes; ears; neurological; gastro-intestinal; cardiovascular; skin; musculo-skeletal; non-speci®c.
Mapping of calls for help and claims letters
The location of calls for help from members of the public to Wirral Borough Council on 22 and 23 September and the residential addresses of those who made claims were mapped with Mapinfo (Mapinfo Corporation).
Hospital admissions for asthma and chronic obstructive airways disease
A consultant in respiratory medicine (J. C. Delaney) at Arrowe Park Hospital, Wirral, was contacted at the time of the ®re, and asked to inform the public health department if he was aware of any cases that he considered may have been connected to the ®re. In view of the high level of respiratory symptoms in the claims letters analysis, it was hypothesized that the ®re fallout could have irritated people's respiratory systems. Therefore a comparison was made from Hospital Episode Statistics of the number of admissions for asthma (ICD 9 codes A4930±9) 7 and chronic obstructive airways disease±emphysema±chronic bronchitis±bronchiectasis (COAD; ICD9 A491±9, A492, A494, A496) 7 to the local hospital, in the 1 day, 2 days, 7 days and 28 days following the ®re in 1994, compared with 1992±1993 and 1995±1997.
In addition, the medical records of the seven admissions for asthma or COAD in the 48 h following the ®re were perused by the respiratory consultant to see if there was any reference or connection to the ®re in any of the cases.
Accident and emergency department attenders
One hospital, Arrowe Park, Wirral, serves the population in the area of fallout. Any ambulance cases would be taken to this hospital, and general practitioner (GP) and self-referrals would normally be made to this hospital. The consultant in charge of the accident and emergency department at Arrowe Park Hospital was asked to inform the public health department of any cases he thought might have been associated with the ®re.
In addition, the attenders log for the day and the subsequent two days following the ®re at the accident and emergency department and GP admissions unit were perused by a senior registrar in accident and emergency medicine. Names and addresses of patients were noted if they presented with any of the following symptoms: asthma; breathlessness or dif®culty in breathing; eye symptoms; chest pain; collapse; unwell; or any case in whom the diagnosis was not clear from the presenting symptoms. Patients who lived too far away to have been affected were excluded from further scrutiny. Casualty cards of patients ascertained in this way were then carefully examined to see if an exposure to smoke, fumes and/or the British Leather ®re was noted in any of the clinical records.
Occupational health records
Personnel from the emergency services may be considered those at highest risk from injury during this ®re. Occupational health records of the attending ®re-®ghters and police were studied for illnesses following the ®re.
GP reports
Local GPs were informed of the incident and asked to contact the local public health department of any cases they felt might be attributable to the incident.
Results
Estimate of exposed populations
One hundred and thirty-four ®re-®ghters and 19 police were known to have attended the incident.
Calls by the public for assistance from the local environmental health department were located in an east±west direction, which is explained by the wind direction. Most calls were located up to 1 mile from the ®re, in a band half a mile wide, with a lesser density in an area of 2 miles by 1 mile, and the least density of calls in an area of 4 miles by 1 mile (Fig. 1) . A total of 16 000, 32 000 and 48 000 people were estimated to live in three polygons drawn around areas of high, medium and low density of calls.
Claims letters study
There were 344 claimants in this study, 257 (75 per cent) adults, 87 (25 per cent) minors; 165 (48 per cent) of these were females and 179 (52 per cent) males. One hundred and eighty-®ve (54 per cent) claimants lived in Tranmere, 67 (20 per cent) in an unspeci®ed part of Birkenhead, 49 (14 per cent) in an adjacent community of Rock Ferry, and the remainder in a wide variety of parts of Wirral, West Cheshire and Liverpool. All claimants considered that they were exposed to asbestos in the air, and all but one were concerned that asbestos ®bres may have seeped into their homes and then remained on furnishings, carpeting and clothing. Claim letters were dated from the end of October 1994 to the middle of May 1995.
A total of 165 (48 per cent) claimants considered they would have been exposed to a more concentrated dose of asbestos ®bres from one (35 per cent) or two (13 per cent) actions that they took before the time when warnings were received from the Department of Housing and Environmental Protection not to take that action. One hundred and three (30 per cent) people claimed to have been exposed to a higher dose because they brushed up dust; 43 (12 per cent) because they picked up pieces of asbestos; 36 (10 per cent) because they washed up or washed down dust; 11 (3 per cent) because they hosed down dust; eight (2 per cent) because they wiped up dust; ®ve because they hoovered up dust; two because they played in dust; and one because he cleaned up dust. A total of 297 claimants (86 per cent) had a total of 728 symptoms or diseases perceived to be a consequence of the ®re. Respiratory symptoms were by far the most commonly reported (Table 1) . Nine symptoms or diseases were reported 20 times or more by separate individuals, of which seven were respiratory ( Table 2) . Eighteen symptoms or diseases were reported 10 times or more, of which 15 were respiratory ( Table 2 ). The top three symptoms reported were sore throat (33 per cent of cases), cough (31 per cent of cases) and headache (13 per cent of cases), while asthma or exacerbated asthma were reported in 13 per cent of cases (Tables 1 and 2 ); 158 claimants (46 per cent) speci®cally reported that they were concerned for their future health.
Mapping of calls for help and claims letters (Fig. 1)
There were 104 addresses for calls for help, which mapped to 64 individual postcodes. The north±south distribution of the residences of the claimants is different from the east±west distribution of calls to the local Council for removal of fallout debris.
Hospital admissions for asthma and COAD
A consultant in respiratory medicine was unaware of any respiratory cases connected to the ®re. No increase in admissions to Arrowe Park Hospital, Wirral, for asthma or COAD was found up to 1 month after the incident, compared with the previous 2 years and subsequent 3 years (Table 3 ). In the seven admissions for asthma or COAD in the 48 h following the ®re, no connection was found to the ®re in any of these cases (J. C. Delaney, personal communication, 1996).
Accident and emergency department attenders
The consultant in charge of the accident and emergency department did not report any attenders connected to the ®re. No ambulances were called to the scene of the ®re.
The presenting complaints in the 37 cases ascertained from the accident and emergency department are shown in Table 4 . In the two cases of smoke inhalation the smoke was from domestic ®res unconnected to the British Leather ®re (Table 4 ). In the other 35 cases no mention was made of exposure to smoke, fumes and/or the British Leather ®re.
Occupational health records
A total of 134 Fire Brigade personnel attended the incident. During the 21 days following the incident none of these personnel was reported to have taken sick leave (R. Chalk, personal communication, 1996).
Nineteen police of®cers ®lled in an accident form con®rm-ing that they had attended the British Leather ®re. The Police Sickness Monitoring Unit reported that three of these of®cers took sick leave over the ensuing 2 weeks, but none were considered to be related to smoke inhalation (I. Ahmed, personal communication, 1996). Twelve of®cers had lung function tests at their occupational health unit, all of which were normal.
GP reports
Initially, no cases connected to this incident were reported to the public health department by GPs, although a case of exacerbated agoraphobia was reported several months later.
Discussion
I am not aware of a previous study on the acute health consequences of a ®re with fallout containing asbestos. The study of legal claims showed that within 8 months of the ®re 344 people sought compensation for acute health effects they considered they suffered, most of which were acute respiratory symptoms. However, no hard evidence to suggest a severe acute health impact consequent on this incident was found.
Smoke inhalation during a ®re can lead to acute respiratory symptoms. 8, 9 A large urban warehouse ®re in the United States was associated with a 60 per cent increase in emergency room asthma cases during periods of high particulate air pollution, and a bush ®re in California was associated with a similar increase. 10, 11 In this incident no cases of smoke inhalation were recorded at the local hospital, no ambulances were called to the scene of the ®re, the ®re was out of control for less than 3 h, there was no need to contact local residents while the ®re was being fought, and no increase in hospital asthma admissions was recorded (Table 3) . Indeed, the possibility of health effects for local residents was not recognized by the emergency services that managed the ®re. It seems improbable that smoke inhalation can be implicated. In addition, the geographical pattern of calls for assistance to the Council at the time of the incident is different from that of claimants' home addresses (Fig. 1) .
Could asbestos ®bre inhalation from fallout debris or dust have caused the symptoms? Very small numbers of chrysotile ®bres were identi®ed on two ®re-®ghters' uniforms, consistent with some increase in chrysotile levels close to the ®re, although air monitoring during clean-up work at the factory showed concentrations no more than background. Any peaks of ®bre levels that might have occurred would have been rapidly diluted because of the open-air nature of the incident. Biologically, one would not expect acute respiratory symptoms from the extra asbestos ®bres that may have been inhaled because of this incident (J. Hoskins, C. McDonald and C. Pantin, personal communications, 1996). There is always the possibility that other chemicals could have been involved in the ®re, but no evidence for this was found.
Direct toxic exposure seems unlikely to have caused the symptoms. Another possibility is that symptoms were an indirect effect of the ®re through anxiety. The only report by GPs to the public health department was a case of exacerbated agoraphobia some months after the ®re. Shortly after the ®re one head school teacher was reported by the local press not to have allowed her pupils to play in the playground for fear of health risks from asbestos contamination. Warnings from the Local Authority, media and solicitors about this incident were very well publicized, and controversy around the potential health risks of this incident continued in the local media for many months. Communities in Tranmere are probably more aware of the dangers of asbestos than many others because of their shipbuilding history. It is also well known that anxiety and other psychological disturbances can lead to somatic symptoms. 12 Mass hysteria presenting as epidemics of somatic symptoms is also well described, including reports after perceived inhalational exposure, one of which led to an epidemic of respiratory symptoms. 13, 14 It is therefore possible that some symptoms were indirectly linked to this incident through anxiety. There was extensive media coverage in this incident, which is likely to have heightened public awareness of health dangers. The in¯uence of media coverage on public anxiety is well recognized. 15 Despite the lack of hard evidence of an acute health impact, it is important that doctors from a range of disciplines, especially general practice, occupational health and public health are aware of the potential for patients to associate symptoms with such incidents.
Most of the complaints in Table 2 are common and would be expected to occur in the population anyway as a result of other causes regardless of the occurrence of this ®re. For example, in the National General Practice Morbidity Survey 30 per cent of registered patients consulted at least once during the year with a respiratory illness, and 4 per cent consulted with asthma, rising to 10 per cent in the youngest age groups. 16 The circumstances of this incident, including the encouragement by solicitors of people to make their symptoms known for possible future compensation, would inevitably have increased the awareness of this incident and the reporting of symptoms, which might wrongly be attributed to the incident. Increased awareness of the health risks of asbestos in combination with compensation claims has been reported to be associated with increased reporting of respiratory symptoms in asbestos workers. 17 A major contamination of a water supply by aluminium sulphate in Camelford in 1988 led to 400 people out of a catchment of 12 000 attributing health complaints to the incident, a proportion of the same order as in this incident. It was concluded in Camelford also that the excess of symptoms was not a direct effect of toxicity, although it may have been caused indirectly through anxiety and heightened awareness. 18 These incidents show parallels in that even when authorities concluded there was no scienti®c evidence for direct toxicity, the public continued to be worried by health risk. In both Camelford and in this incident case±control studies were not carried out because of the problems of bias in their interpretation. Such decisions were made some months after the event when community unrest was well established. Such studies might be subject to less bias if done rapidly, as was the case after the Shetland oil spill, when examinations and questionnaires were started a week after the event. 19 An early study should also be valuable in providing early public reassurance. It would require that those dealing with such situations have their investigation tools prepared and ready to roll out before an incident occurs.
